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PRESENTATION OF CONE PENETRATION TEST DATA

1.0 INTRODUCTION

This report presents the results of a Cone Penetration Testing (CPT) and in situ 
groundwater sampling program carried out at the Victoria Golf Course site 
located in Carson, CA. The work was performed on November 15th through 17th, 
20th, 21st, 30th, and December 1st, 2000. The scope of work was performed as 
directed by Roy F. Weston personnel.

2.0 FIELD EQUIPMENT & PROCEDURES

The Cone Penetration Tests (CPT) were carried out by GREGG IN SITU, INC. of 
Signal Hill, CA using an integrated electronic cone system. The CPT soundings 
were performed in accordance with ASTM standards (D3441). A 20 ton capacity 
cone was used for all of the soundings (figure 1). This cone has a tip area of 15 
sq.cm, and friction sleeve area of 225 sq.cm. The cone is designed with an equal 
end area friction sleeve and a tip end area ratio of 0.85.

The cones used during the program recorded the following parameters at 5 cm 
depth intervals:

- Tip Resistance (Qc)
- Sleeve Friction (Fs)
■ Dynamic Pore Pressure (Ut)

The above parameters were printed simultaneously on a printer and stored on a 
computer diskette for future analysis and reference.

The pore water pressure element was located directly behind the cone tip. The 
pore water pressure element was 5.0 mm thick and consisted of porous plastic. 
Each of the elements were saturated in glycerin under vacuum pressure prior to 
penetration. Pore pressure dissipations were recorded at 5 second intervals 
when appropriate during pauses in the penetration.

A complete set of baseline readings was taken prior to each sounding to 
determine temperature shifts and any zero load offsets. Monitoring base line 
readings ensures that the cone electronics are operating properly.
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The cones were pushed using GREGG IN SITU's CPT rig, having a down pressure 
capacity of approximately 25 tons. 8 CPT soundings were performed. The 
penetration tests were carried to depths of approximately 60 feet below ground 
surface. Refusal was met at 24 feet at location CPT-9. A contingency location 
was performed, CPT-9a, to a depth of 60 feet. Test locations and depths were 
determined in the field by Roy F. Weston personnel.

In situ groundwater samples were taken at 19 Locations. Groundwater samples 
were collected using the Hydropunch groundwater sampling system (figure 2). 
The Hydropunch operates by pushing 1.75 diameter hollow rods with a 
retrievable tip. A stainless steel filter screen is attached to the tip. At the desired 
sampling depth, the rods are retracted exposing the filter screen and allowing for 
groundwater infiltration. A small diameter bailer is then used to collect 
groundwater samples through the hollow rod.

The CPT/Hydropunch holes were grouted using our support rig. The grouting 
procedure consists of pushing a hollow CPT rod with a “knock out” plug back 
down the hole to the test hole termination depth. Grout is then pumped under 
pressure as the tremie pipe is pulled from the hole.

3.0 CONE PENETRATION TEST DATA & INTERPRETATION

The cone penetration test data is presented in graphical form. Penetration depths 
are referenced to existing ground surface. This data includes CPT logs of 
measured soil parameters and a computer tabulation of interpreted soil types 
along with additional geotechnical parameters and pore pressure dissipation 
data.

The stratigraphic interpretation is based on relationships between cone bearing 
(Qc), sleeve friction (Fs), and penetration pore pressure (Ut). The friction ratio 
(Rf), which is sleeve friction divided by cone bearing, is a calculated parameter 
which is used to infer soil behavior type. Generally, cohesive soils (clays) have 
high friction ratios, low cone bearing and generate large excess pore water 
pressures. Cohesionless soils (sands) have lower friction ratios, high cone 
bearing and generate little in the way of excess pore water pressures.
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Pore Pressure Dissipation Tests (PPDT’s) were taken at various intervals in order 
to measure hydrostatic water pressures and approximate depth to groundwater 
table. In addition, the PPDT data can be used to estimate the horizontal 
permeability (kh) of the soil. The correlation to permeability is based on the time 
required for 50 percent of the measured dynamic pore pressure to dissipate (t50). 
A summary of the PPDT data is provided in Table 2. The PPDT correlation figure 
(figure 4) is provided in the Appendix.

The interpretation of soils encountered on this project was carried out using 
recent correlations developed by Robertson et al, 1998. It should be noted that it 
is not always possible to clearly identify a soil type based on Qc, Fs and Ut. In 
these situations, experience and judgement and an assessment of the pore 
pressure dissipation data should be used to infer the soil behavior type. The soil 
classification chart (chart 1) used to interpret soil types based on Qc and Rf is 
provided in the Appendix.



3.1 CPT PLOTS
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ROY F. WESTON Site : UICTORIA GOLF COURSE

Location : CPT-1
Pr j. Mgr. : BILL CLARK
□ ate : 1 1: 15: 00 09: 00

Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

0 400 0 10 0 50 0 10 0 12

Undefined

Silt

Silty Clay

Clayey Slit

Silty day 
Clayey Silt

Silt

Silty Clay 

Clayey Silt 

Silt
Clayey Silt 

Silt

Sandy Silt 
Silt
Clayey Silt 

Silt

Sandy Silt 
Silt
Silty Sand/$and 

Sand

Gravelly Sand 
Sand

Gravelly Sand 

Silty Sand/Sand 

Stiff Fine Grained

Silt

Clayey Silt 
Stiff Fine Grained 
Sandy Silt

Sand

Gravelly Sand 

Sandy Silt

Silty Sand/Sand 
Sandy Silt 
Silty Sand/Sand

Silt

_____ _________SBT; Soil Behavior Type (Robertson and CampaneUa 1988)

Depth Inc.: 0.164 (ft)
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GpggG ROY F. WESTON Site : UICTORIA GOLF COURSE Pr j. Mgr. : BILL CLARK
Date : 11*17*00 12*51Location : CPT—3

Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

0 400 0 10 0 50 0 10 0 12
TTTTTTTTTTT

Undefined

Cla^y Silt

Silty Clay 
Clayey Silt

Sandy Silt

Clayey Silt 

day

Silty Clay 

Clayey Silt

Stiff Fine Grained 

C5ay
Clayey Silt 
Sandy Silt

Sand

Sandy Silt 
Clayey Silt 
Stiff Fine Grained

Silt

Stiff Fine Grained 
Sandy Silt

Silty Sand/Sand

Sandy Silt 

Silty Sand/Sand 

Sand

Silty Sand/Sand 
Sandy Silt

Silty Sand/Sand

Clayey Silt

stit
Clayey Silt 

Stiff Fine Grained 

Clayey Silt

Stiff Fine Grained 

Clayey Silt

ias_______
SBT: Soil Behavior Type (Robertson and Campanella 19BB)

Depth Inc.: 0.164 (ft)
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ROY F. WESTON Site : 01CTORI 0 GOLF COURSE 
Location : CPT-4

Prj. Mgr. : BILL CLARK
Date : 1 1: 17: 00 10: 26

Qt (tsf)

400

Fs (tsf)

0 10

Ud (psi) Rf (%)

10

SBT

0 1 2

1 1 1 1 1 } 1 II 1 1

Undefined

muj '
Clayey Silt

Silt

m Clayey Silt
Silty Clay

Bji ~
Clajey Silt

||p
Silt

Hi Clayey Silt

sut
Sand

Gravelly Sand

Sand

Gravelly Sand

Sand

Up
Sandy Silt

sat
Clayey Silt

Stiff Fine Grained

W.........
sut

m
Sandy Silt

Silty 8and/Sand

Sand

sat
Silty Sand/Sand 
sat
Sandy Silt

Mil
sat
Stiff Fine Grained
Clayey SUt

5™ Cemented Sand

Stiff Fine Grained
Silty day

mbm sat
Sandy SUt
Silty Sand/Sand

Sand

''' Sandy SUt

sat
Wt________

SBT: Soil Behavior Type (Robertson and Campanella 1988)
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ROY F. WESTON Site : UICTORIA GOLF COURSE 
Location : CPT-6

Prj. Mgr. : BILL CLARK 
□ ate. : 1 1: 16: 00 . 08: 42

Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

J

0 400 0 10 0 50 0 10
l I I III I I I I

Undefined

Clayey SUt

Sensitive Flnea
SUt
day

Silty Clay 

SUt
Clayey SUt
Silty day

Clayey SUt

Silty Clay 
Clayey Silt

day

Clayey SUt 
Stiff Fine Grained

SUty day

Stiff Fine Grained 
SUty Clay 
Clayey SUt 
Stiff Vine Grained

Clayey SUt

SUt 

Clayey SUt

SUty Clay 
Clayey SUt 
Stiff Fine Grained 
SUt

Stiff Fine Grained

Clayey SUt 
Stiff Fine Grained 
SUty Sand/Sand

BUt 
SUty Clay 
Clayey SUt 
SUty Clay

Clayey SUt

Stiff Fine Grained 

SUt
Stiff Vine Grained

Clayey SUt

Stiff Fine Grained 
BUtv Sand/Sand

SBT: Soil Behavior Type (Robertson and Campanella 1988)
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ROY F. WESTON Site : UICTORIA GOLF COURSE 
Location : CPT-9

Pr j. Mgr. : BILL CLARK
Date : 1 1: 16: 00 07: 36

Qt (tsf)

-10

-?r

-30

-40

-50

-60

400

Fs (tsf)

0 10

Ud (psi)

0 50
“■'■I"—1 ■"

HAND A

—i—i—i—r—

LIGERED

|

n_____________

■

Max. Depth: 24.11 (ft) 

Depth Inc.: 0.164 (ft)

TT

HWND

r r n ! i m i

AUGURED

Rf (%) SBT

10 0
I"! IT! I I f Tl

Clay

SBT: Soil Behavior Type (Robertson and Campanella 1988)
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ROY F. WESTON Site : UICTORIA GOLF COURSE
Location : CPT-9A

Prj. Mgr. : BILL CLARK 
Date : 1 1: 17: 00 07: 48

Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

0 400

Depth Inc.: 0.164 (ft)

0 10 0 50 0 10 0 12

Undefined

Clay

Silty day 

Clay

Stiff Fins Grained

Silty Clay 
Clayey Silt

sut

Sandy Silt

Silty Band/Sand 
Sand

Silty

Sandy Silt

Sand

Gravelly Sand
Silty

sut

Sandy SUt 

sut
Sandy SUt

sut
Sandy SUt 
SUty Sand/Sand

Sandy Silt

SUty

SBW Soil Behavior Type (Robertson and Campanella 1988)
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ROY F. WESTON Site : UICTORIA GOLF COURSE 
Location : CPT-11

Pr j. Mgr. : BILL CLARK
Date : 1 1: 15: 00 14: 16

Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

0 400 0 10 0 50
"TT

m

■I 11 i

ND AUC

j. i i i i

5ERED

.....</

i

i

0 10 0 12
II I I I I I I I I I

Undefined

sat
Sandy Silt ' 
Silty Sand/Sand 
Sand

Silt

Clayey Silt

Silty Clay 
Clay
Clayey Silt 

Silt

Clayey Silt 
Silt

Qa^wy Silt

Stiff Fine Grained 
Sandy Silt

Silty

Sand

Sandy Silt

Silt
Santfy Silt 
Silt

Clayey Silt 

Silt

Silty Band/Sand

Sand

Silty Sand/Sand 

SUt

Clayey Silt

ias______
SBT: Soil Behavior Type (Robertson and Campanella 1988)
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GREGG
ROY F. WESTON Site : UICTORIA GOLF COURSE Pr j. Mgr. : BILL CLARK 

flutes • i i. u. nn m. oo1 nr l n n ; HPT - 1 ^
Qt (tsf) Fs (tsf) Ud (psi) Rf (%) SBT

0 400 0 10 0 50
n-r

m

T1 "FT"

ND AUG

! m i

iERED

0 10 0 12
m i m j 11111

Undefined

Cla^y Slit

sut
Clayey Silt
Silty Clay

Clayey Silt

Silt
Clayey Silt

Sensitive Fines

Silty Clay

Clay

Silty Clay

Clayey Silt

Clay

Silty Clay
Cbysy Silt
Silty Clay

Clayey Silt

Silt
Sandy Silt

sut
frfUDU-i............... Clayey Silt

Silty Clay

Clay

Silty Clay

Clayey Silt

Sandy SUt

sut
Clayey SUt

sut
Chje7 SUt
Silty Clay

sut
SBT: Soil Behavior Type (Robertson and Campanella 1988)

Depth Inc.: 0.164 (ft)



3.2 PORE PRESSURE DISSIPATION PLOTS



ROY F. WESTON Site: UICTORIA COURSE
Location: CPT-4

Prj. Mgr.: BILL CLARK 
Date:ii:17:00 10:26

PORE PRESSURE DISSIPATION RECORD
File: 847C04.PPC 
Depth (n): 17.00 

(ft): 55.77 
Duration : 230.0s 
U-nin: 11.76 O.Os 
U-nax! 21.36 180.0s

TIME (sec)



ROY F. WESTON Site: UICTORIA COURSE
Location: CPT-1

Prj. Mgr.: BILL CLARK 
Date:11:15:00 09:00

PORE PRESSURE DISSIPATION RECORD

TIME (sec)

File: 847C01.PPC 
Depth (m): 15.25 

<ft>: 50.03 
Duration : 345.0s 
U-nin: -5.66 O.Os 
U-nax: 16.78 345.Os

J
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We hope the information presented is sufficient for your purposes. If you have 
any questions, please do not hesitate to contact our office at (562) 427-6899.

Sincerely,
GREGG IN SITU, INC.

Brian Savela 
Operations Manager



APPENDIX

\

;



GREGG IN SITU, INC.
Geotechnical and Enviormental In Situ Testing Contractors

ELECTRICAL PIEZOCONE

Triaxial Geophones 
or Accelerometer 
(Vp&Vs)

Load Cells

Porous Filter 
Element

Inclinometer (I) 

Thermistor (T)

Friction Sleeve (Fs)

Pore Pressure 
Transducer (U)

Cone Tip (Qc)

Figure 1
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GROUNDWATER SAMPLER (HYDROPUNCH)

Figure 2
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PPDT CORRELATION

Ground
Surface

Pore Pressure (u) 

measured here

Dcone -Depth of Cone 

Dwater - Depth to Water Table 

Hwater - Head of Water

u

Dinipalion of Pore Preraire (u) In NC Clay

Ue - equffibrium pore pressure

time

u

Ue

Dissipation of Pore Pressure (u) in Sand

Ue - equilibrium pore pressure

time

i» o# Pew Pressure (u) Derate Sand. 
Dilative Sin and Haavtiy OC Clay

Water Table Calculation

Dwater- DCone- H water
where Hwater = Ue (depth units)

Useful Conversion Factors: 1psi = 0.704m =2.31 feet (water)

1tsf =0.958 bar = 13.9 psi 

1m =3.28 feet

Figure 3
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SOIL CLASSIFICATION CHART

1000

j§ 100

o>c
■c
CO
©
CD

Friction Ratio (%), Rf

After Robertson and Campenella

Chart 1
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